TITLE OF THE INVENTION 
Brush Device 
BACKGROUND OF THE INVENTION 

The present invention relates to a brush device. 

A conventional brush device for a DC motor includes a base member, supply 
brushes, brush holders, and elongated terminals. The supply brushes slide against a 
cylindrical commutator of the motor. Each brush holder is a substantially 
rectangular tube and retains one of the brushes. Each terminal is retained by the base 
member and is connected to one of the brushes with an electric wire. The brush 
holders are secured to a yoke of the DC motor. Each brush holder has a ceiling that 
extends in the radial direction of the commutator. 

To assemble the brush device, each terminal is inserted into the base member 
from the axial direction of the commutator and is retained at a predetermined 
position of the base member. Then, each brush is inserted into one of the brush 
holders by shifting the brush from the outer portion of the brush holder to the inner 
portion of the brush holder in the radial direction of the commutator. The proximal 
end of each brush is urged toward the commutator by a spring so that the distal end 
of the brush is pressed against the commutator. 

When the motor is rotated, the brushes slide against the commutator. 
Therefore, drive current from the outside is supplied to the motor, or, more 
specifically, to a coil wound about a core of the motor via the terminals, the electric 
wires, the brushes, and the commutator. 

In the brush device as mentioned above, each brush is inserted into the 
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corresponding brush holder by simply shifting the brush from the outer portion of the 
brush holder to the inner portion of the brush holder in the radial direction of the 
commutator. Therefore, the length of the electric wires needs to be set such that each 
electric wire permits the corresponding brush to be shifted to the outer portion of the 
5 corresponding brush holder in the radial direction of the commutator. That is, the 
length of the electric wires needs to be set to a length that permits assembling of the 
brushes to the brush holders. 

When the terminals are retained in the vicinity of the inner portions of the 
brush holders, the electric wires become loose after the brushes are assembled. 
1 0 Therefore, the material cost for the part of the electric wires that become 
unnecessary after the assembly is wasted. Also, the electric wires might be 
disconnected by, for example, vibration. 
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SUMMARY OF THE INVENTION 

Accordingly, it is an objective of the present invention to provide a brush 
device that shortens the length of electric wires that connect terminals retained at 
predetermined positions to brushes. 

To achieve the above objective, the present invention provides a brush device 
having a brush that slides against an outer circumferential surface of a cylindrical 
rotor. The brush device includes a base member, a terminal, an electric wire, and a 
cylindrical brush holder. The terminal is retained by the base member. The electric 
wire connects the brush to the terminal. The cylindrical brush holder is located on 
the base member. The brush holder retains the brush and has a holder axis, which 
extends along the radial direction of the rotor. The brush is accommodated in and 
retained by the brush holder and is movable along the holder axis. The brush holder 
has an opening portion, which is formed at the outer portion of the brush holder with 
respect to the radial direction of the rotor. The opening portion permits the brush to 
pass along a direction perpendicular to the holder axis. 

Other aspects and advantages of the invention will become apparent from the 
following description, taken in conjunction with the accompanying drawings, 
illustrating by way of example the principles of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, together with objects and advantages thereof, may best be 
understood by reference to the following description of the presently preferred 
embodiments together with the accompanying drawings in which: 

Fig. 1(a) is a plan view illustrating a brush device according to a preferred 
embodiment of the present invention; 

Fig. 1(b) is an enlarged partial plan view illustrating brush holders of the 
brush device shown in Fig. 1(a); 

Fig. 2 is an explanatory diagram explaining a state where brushes are 
assembled to the brush holders of the brush device shown in Fig. 1(a); 

Fig. 3 is a cross-sectional view taken along line 3-3 in Fig. 1(a); 

Fig. 4 is a cross-sectional view taken along line 4-4 in Fig. 1(a); 

Fig. 5 is a cross-sectional view taken along line 5-5 in Fig. 2; 

Fig. 6 is an explanatory diagram explaining one of support columns and one 
of torsion springs of the brush device shown in Fig. 1(a); 

Fig. 7 is an enlarged partial plan view illustrating a brush holder according to 
a modified embodiment; and 

Fig. 8 is a cross-sectional view illustrating another modified embodiment 
taken along line 8-8 in Fig. 2. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of the present invention will now be described with 
reference to Figs. 1(a) to 6. Fig. 1(a) shows a base member 1, which is secured to an 
opening of a yoke (not shown). The base member 1 is formed with a substantially 
5 disk-like resin material. 

A center bore la is formed at the center of the base member 1. A cylindrical 
commutator 2 (shown by a chain double-dashed line in Figs. 1(a) and 2) of an 
armature, which is not shown, is inserted through the center bore la. A pair of brush 
holders 3 is located on the base member 1 at intervals of 180 degrees about a rotor, 

1 0 which is the commutator 2 in the preferred embodiment. Each brush holder 3 is 

substantially a rectangular tube (see Fig. 5) and has a holder axis, which extends in 
the radial direction of the commutator 2. An opening portion 3b is formed at the 
outer portion of each brush holder 3 with respect to the radial direction of the 
commutator 2. As shown in Figs. 1(a) and 2, two retaining holes lb are formed in 

15 the base member 1. Each retaining hole lb extends in the axial direction of the 

commutator 2 and corresponds to one of the brush holders 3. Each retaining hole lb 
is located at the middle portion between a portion of the outer circumferential 
surface of the commutator 2 at which the brush 4 abuts against and the corresponding 
opening portion 3b with respect to the direction of the holder axis. Two support 

2 0 columns lc are formed on the base member 1. The support columns lc are located 
on the opposite side of the brush holders 3 with respect to the retaining holes lb. 
The support columns lc extend in the axial direction of the commutator 2. 

Each brush holder 3 retains a brush 4 to be movable along the holder axis. 
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Each brush 4 is substantially a rectangular column. As shown in Fig. 5, each brush 4 
has a corner 4a, which is formed by chamfering one of four edges of the brush 4. 
Each brush 4 is connected to an elongate plate-like terminal 6 with an electric wire 5 
forming one component. As shown in Figs. 3 and 4, a press-fit portion 6a and a 
hook 6b are formed at the middle of each terminal 6. The press-fit portion 6a of each 
terminal 6 can be press-fitted to the corresponding retaining hole lb. The hook 6b of 
each terminal 6 prevents the terminal 6 from falling out of the corresponding 
retaining hole lb. 

As shown in Figs. 1(a) and 1(b), each brush holder 3 has a ceiling, which is 
perpendicular to the axis of the commutator 2. A guide hole 3a is formed in the 
ceiling of each brush holder 3. Each guide hole 3a extends along the holder axis and 
permits the corresponding electric wire 5 to move along the holder axis with the 
corresponding brush 4. Each opening portion 3b is formed continuously with the 
corresponding guide hole 3a. Each opening portion 3b is formed by cutting out part 
of the ceiling of the corresponding brush holder 3. The distal end of each brush 4 is 
inserted into the corresponding opening portion 3b from a direction perpendicular to 
the radial direction of the commutator (axial direction). A coupling portion 3c is 
formed between each opening portion 3b and the corresponding guide hole 3a. The 
width of each coupling portion 3c increases radially outward such that the width of 
the coupling portion 3c in the vicinity of the opening portion 3b is greater than the 
width of the coupling portion 3c in the vicinity of the guide hole 3a. That is, each 
coupling portion 3c smoothly connects one of the guide holes 3a to the 
corresponding opening portion 3b. As shown in Fig. 5, each coupling portion 3c has 
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a substantially semicircular cross-section and has no edge. More specifically, the 
ceiling of each brush holder 3 has opposing rims that faces each other to define the 
coupling portion 3c. The opposing portions have curved surfaces. An inclined 
portion 3d is formed at the lower portion inside each brush holder 3. Each inclined 
5 portion 3d is formed at a position corresponding to the corner 4a of each brush 4. 
The inclination angle of each inclined portion 3d is the same as that of the corner 4a 
of the corresponding brush 4. In the preferred embodiment, the length of each brush 
4 that has not been worn out is substantially the same as the length of each brush 
holder 3 in the holder axis direction. The length of each guide hole 3a in the holder 

10 axis direction is shorter than the length of each brush 4 that has not been worn out. 

In the preferred embodiment, the brushes 4 are mounted to the brush holders 3 
in the following manner. As shown in Fig. 3, each terminal 6 is inserted into one of 
the retaining holes lb from the axial direction, and the press-fit portion 6a of the 
terminal 6 is press-fitted to the retaining hole lb to retain the terminal 6. At this 

15 time, as shown in Fig. 4, the hook 6b of each terminal 6 is engaged with the opening 
portion of the corresponding retaining hole lb so that the terminal 6 is prevented 
from falling out. The distal end (lower end as viewed in Figs. 3 and 4) of each 
terminal 6 projects outside the base member 1, and is connected to a control 
apparatus (power source), which is not shown. 

2 0 As shown in Fig. 2, the distal end of each brush 4 is inserted into the 

corresponding brush holder 3 from the corresponding opening portion 3b by moving 
the brush 4 in the axial direction (perpendicular to the sheet of Fig. 2) of the 
commutator 2. Each brush 4 is then shifted radially inward to be accommodated in 
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the corresponding brush holder 3. 

Each brush 4 is accommodated in the corresponding brush holder 3 such that 
the corner 4a of the brush 4 corresponds to the inclined portion 3d of the brush 
holder 3 as shown in Fig. 5. The length of each electric wire 5 is predetermined such 
5 that the distal end of each brush 4 can be arranged above the corresponding opening 
portion 3b as shown by a solid line in Fig. 2. That is, each electric wire 5 is 
stretched when the distal end of each brush 4 is located above the corresponding 
opening portion 3b. Since the longitudinal length of each terminal 6 is far longer 
than that of each brush 4, each terminal 6 cannot be inserted into the corresponding 

1 0 retaining hole lb after mounting each brush 4 to the corresponding brush holder 3 if 
the length of each electric wire 5 is the same. 

As shown in Figs. 1 and 6, a coil portion 7a (annular portion) of a torsion 
spring 7 is fitted to each support column lc from the axial direction of the 
commutator 2. One end of each torsion spring 7 is engaged with one of engaging 

15 portions Id of the base member 1. The other end of the torsion spring 7 abuts 

against the proximal end of the corresponding brush 4. Each torsion spring 7 presses 
the proximal end of the corresponding brush 4 so that the distal end of the brush 4 is 
pressed against the commutator 2. 

In a motor that has the brush device formed as described above, the brushes 4 

2 0 slide against the commutator 2 when the armature (not shown) of the motor is 

rotated. Therefore, drive current from the control apparatus (not shown) is supplied 
to the armature, or, more specifically, to a coil wound about an armature core, via the 
terminals 6, the electric wires 5, the brushes 4, and the commutator 2. 
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The preferred embodiment provides the following advantages. 

(1) Each opening portion 3b is formed at the outer portion of one of the brush 
holders 3 with respect to the radial direction of the commutator 2. Each opening 
portion 3b permits the corresponding brush 4 to be inserted along the direction 

5 perpendicular to the holder axis direction (the direction perpendicular to the sheet of 
Fig. 2). The brushes 4 can be mounted to the brush holders 3 by inserting the distal 
end of each brush 4 into the corresponding brush holder 3 from the direction 
perpendicular to the holder axis direction (axial direction) through the corresponding 
opening portion 3b, and then shifting the brush 4 radially inward of the brush holder 

10 3. Therefore, as compared to a conventional brush device in which brushes 11 are 
simply inserted radially inward from the radially outward ends of the brush holders 
as shown by chain double-dashed lines in Fig. 2, the length of each electric wire 5, 
which connects each terminal 6 to the corresponding brush 4, is shortened. 

Fig. 2 shows the conventional brushes 11, which are simply inserted radially 

1 5 inward from the radially outward ends of the brush holders, and conventional wires 
12 by chain double-dashed lines. Fig. 2 indicates that the conventional wires 12 are 
longer than the electric wires 5 of the preferred embodiment. Therefore, in the 
preferred embodiment, the material cost of the electric wires 5 is reduced. Also, a 
slack of each electric wire 5 after the assembly of the brushes 4 is reduced, which 

2 0 reduces disconnection caused by, for example, vibration. 

(2) In the case with a conventional brush device, in which brushes 11 are 
simply inserted radially inward from the radially outward ends of the brush holders, 
the position of each brush 1 1 needs to be adjusted accurately with respect to two 
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axes, which intersect each other (vertical direction as viewed in Fig. 2 and a 
direction perpendicular to the surface of sheet of Fig. 2), before inserting the brush 
11 radially inward of the corresponding brush holder. On the other hand, in the case 
in which the distal end of each brush 4 is inserted into the corresponding opening 
5 portion 3b from the axial direction as in the preferred embodiment, the position of 
each brush 4 need not be adjusted accurately with respect to two axes. That is, the 
distal end of each brush 4 can be inserted into the corresponding brush holder 3 by 
only accurately determining the position of the brush 4 in the axial direction as 
viewed in Fig. 2. After that, each brush 4 is entirely inserted into the corresponding 

10 brush holder 3 only by pushing the proximal end of the brush 4. This facilitates 
assembling of the brushes 4. 

(3) Each opening portion 3b is formed at the upper portion of one of the brush 
holders 3 to be connected to the corresponding guide hole 3a. Therefore, as 
compared to a case in which guide holes and opening portions are formed to extend 

15 in different directions, the brush holders 3 are easily molded because, for example, 
slide cores of a mold is reduced. Also, since each opening portion 3b is formed in 
the upper portion of one of the brush holders 3, which is one of the walls of the 
brush holder 3 located at the axial ends with respect to the commutator 2, the 
vibration of the brushes 4 is not varied although an armature is rotated in forward 

2 0 and reverse directions. 

For example, when an opening portion is formed in the side wall of each 
brush holder 3, which is perpendicular to the axis of the commutator 2, part of the 
proximal end of each brush 4 is not supported by the corresponding brush holder 3. 
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When the armature, which is not shown, is rotated in the forward and reverse 
directions, the proximal end of each brush 4 that is not supported by the 
corresponding brush holder 3 becomes unstable during rotation in one of the forward 
and reverse directions. Therefore, the vibration of the brush 4 is varied. On the 
5 other hand, in the preferred embodiment, each opening portion 3b is formed in the 
upper portion of one of the brush holders 3, which is one of the walls of the brush 
holder 3 located at the axial ends with respect to the commutator 2. Since each brush 
holder 3 supports the corresponding brush 4, the vibration of the brush 4 is not 
varied. 

10 (4) Each opening portion 3b is continuous with one of the guide holes 3a via 

the corresponding coupling portion 3c. Therefore, each electric wire 5 is prevented 
from being caught while being shifted from the corresponding opening portion 3b to 
the corresponding guide hole 3a. Thus, the shifting of the brushes 4 is prevented 
from being hindered. 

15 (5) As shown in Fig. 5, each coupling portion 3c has a substantially 

semicircular cross-section and has no edge. Therefore, each electric wire 5 is 
prevented from being damaged when, for example, the electric wire 5 is shifted from 
the corresponding opening portion 3b to the corresponding guide hole 3a. 

(6) Each terminal 6 is inserted into the corresponding retaining hole lb from 

2 0 the axial direction of the commutator 2. The distal end of each brush 4 is inserted 
into the outer portion of the corresponding brush holder 3 with respect to the radial 
direction of the commutator 2 from the axial direction. The coil portion 7a of each 
torsion spring 7 is fitted to one of the support columns lc from the axial direction. 
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Since the assembling direction of each member is the same (axial direction), the 
members are reliably assembled. Since each member is assembled in the axial 
direction, the size of the base member 1 in the radial direction is reduced. 

(7) The corner 4a is formed on each brush 4 and the inclined portion 3d is 
5 formed on each brush holder 3. Therefore, the proximal end of each brush 4 is 
prevented from being located radially inward of the commutator 2. That is, each 
brush 4 is prevented from being assembled to the corresponding brush holder 3 in a 
wrong direction. 

It should be apparent to those skilled in the art that the present invention may 
10 be embodied in many other specific forms without departing from the spirit or scope 
of the invention. Particularly, it should be understood that the invention may be 
embodied in the following forms. 

As shown in Fig. 7, the coupling portion 21 formed between each guide hole 
3a and the corresponding opening portion 3b may be formed such that a portion 
1 5 between the guide hole 3a and the coupling portion 21 and a portion between the 
opening portion 3b and the coupling portion 21 have smooth arcuate forms. 

As long as the distal end of each brush 4 can be inserted into the 
corresponding brush holder 3 from the axial direction of the commutator 2, each 
opening portion 3b need not be formed in the ceiling of the brush holder 3 but may 
2 0 be formed in, for example, one of the side walls in the circumferential direction of 
the brush holder 3. In this case, the distal end of each brush 4 is inserted into the 
corresponding brush holder 3 from diagonally above the brush holder 3. 

As shown in Fig. 8, each brush holder 3 may have a pair of opposing portions 
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20 that faces each other to define the opening portion 3b. The opposing portions 20 
form a guide portion that guides an entry of the corresponding brush 4 to the opening 
portion 3b. The opposing portions 20 have curved surfaces so as to function as the 
guide portion. The opposing portions 20 may be formed to have tapered surfaces as 
shown by dotted lines in Fig. 8. With this structure, each brush 4 can be easily 
inserted into the corresponding brush holder 3 from the axial direction of the 
commutator 2, or in a direction indicated by an arrow in Fig. 8, without damaging 
the brush 4. 

The coupling portions 3c may be changed to any shape other than a 
substantially semicircular shape as long as the coupling portions 3c have no edge. 

Instead of the torsion springs 7, other urging means, such as compression coil 
springs, may be used. 

The terminals 6 need not be inserted into the retaining holes lb to be secured 
to the base member 1 as long as the terminals 6 are required to be retained at 
predetermined positions of the base member 1 before the brushes 4 are assembled to 
the brush holders 3. 

The corner 4a of each brush 4 and the inclined portion 3d of each brush 
holder 3 may be omitted. 

The brush holders 3 may be formed separately from the base member 1. 

The present examples and embodiments are to be considered as illustrative 
and not restrictive and the invention is not to be limited to the details given herein, 
but may be modified within the scope and equivalence of the appended claims. 
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